Introduction
The Operational Research Society has long been aware of the need to publicize the applications of OR to the wider community. OR Insight was introduced in part to promulgate the results of OR studies more widely. The Editorial in the first issue states the magazine would 'serve to publicize OR to a wider readership, specifically managers in all types of organizations, who would then find out more about OR and what it has to offer'. In reporting a talk by Graham Sharp, the marketing manager of the OR society, Cummings (2001) discusses the difficulty of recruiting to OR groups and MSc courses, and the declining membership of The OR Society. He reiterates the need to address the issues of 'raising the profile of OR' and 'explaining what OR is to the outside world'. He concludes with 'Graham Sharp urged OR practitioners and academics alike, who do OR, to do so visibly'.
A quick scan of the case oriented papers in Volume 51 of JORS reveals papers on electricity demand, housing repairs, arrest and custody costs, scheduling aircraft, public art, insurance claims, education, the spread of Hepatitis C, train delays, church mission strategy, hospital mergers, and capacity planning of prisons. Newspapers are full of articles concerning issues in these areas, and the public would be interested in these applications. Popularization of results can also be viewed as an extension to implementation. Many studies have a wider application than the particular problem originally tackled. Publication of the results outside the normal OR community may result in implementation in other companies or industries, and possible further opportunities for the researcher or practitioner.
My research area is modelling in sport, and the fascination of sports fans with statistics is difficult to reconcile with the general feeling that mathematics and statistics are difficult and not very interesting pursuits. However, I believe this is common to many areas -people are interested in the applications and the results, if not in the actual methods.
For various reasons I have been very successful in achieving publicity for the results of my research. A rough count reveals I have given about eight television, over 30 radio and countless print media interviews, resulting in over 700 media exposures of results. With five members of our sports statistics group receiving varying degrees of media coverage of their work during 2000, this media exposure is not limited to one person. I believe such publicity is good for ones career, department, university, subject and profession. In my case the benefits have worked at several levels. In addition to exposing students to applications of OR and statistics, public recognition of my research has resulted in several consulting, research and collaborative opportunities, and increased my profile within the University. The University has also received brand exposure in the media, which it perceives as having advantages across the academic spectrum. As a consequence, the work of the Mathematics Department as a whole has become recognised and valued within the University, which has contributed to its survival in an era of closures and mergers. In the same way, struggling OR sections or individuals can only benefit from wider recognition of their work. This paper explores ways in which the results of OR studies might be brought to the attention of the general public, and some facts of life about dealing with the press. While it is written from the perspective of an academic working within a University, many of the results would be similar in the case of a practitioner working within a company or as a consultant.
Direct approach
The simplest way to begin is a direct approach by letter or phone call to a journalist, editor or producer. Enclose the material you want published with a cover letter stating why it is of interest. This is essentially the process we follow to publish in an academic journal. However the outlet may heavily edit your material, rewrite completely and acknowledge you as the person carrying out the study, or just use it as background for an interview. Another possibility is a letter to the editor, or its modern equivalent talkback radio. There are probably many cases where OR practitioners could write in or ring up with expert comments on current issues.
While most readers would publish in statistics and OR journals, the area of application may provide an outlet for publication of a less technical paper, concentrating on the results rather than the methods used. There are magazines that specialise in almost any application area. While radio and television programs devoted to a particular application may be harder to find, many current affairs, panel or talkback shows cover a wide range of issues. Local newspapers may be interested in a study if it applies to their circulation area, or simply if the author's organization is in the area.
The first paper I published in sport was on scoring systems in squash, and required a study of tie point strategy. At 8-8 a player has the choice of playing first to 9 or first to 10, and the optimal strategy can be investigated via a simple model and some elementary (though messy) probability calculations. The paper was duly published in a refereed journal, but my co-author John Norman also inquired of a squash magazine if they were interested in publishing the results. The upshot was a surprisingly technical article, complete with tree diagram and subscript notation, but that also conveyed the main message -play to 10 unless much weaker than the opponent.
It is surprising the degree of sophistication non-technical magazines, or the daily press, might accept. They might make a feature of the mathematics. For example, an article in a local paper on methods of football tipping published this prediction equation, almost as a border to the article (see above).
The fact that very few of the readers could interpret this did not matter -it was just used to show the degree of sophistication that could be used in place of the subjective attempts of most readers.
In 1980, as a result of a student project, I wrote a computer program to automatically predict the results of Australian rules football matches. (Figure 1 ) I wrote to The Sun, a major daily newspaper in Melbourne, and suggested they set up the program in competition with their major tipster. They took up the suggestion, and in its initial week even had the paper's flyer announce its introduction in headlines of World War III status. The tips appeared on the back page of the paper during the football season, and have continued in various media outlets for over 20 years (Clarke 1988) . It is quite a change from normal academic publishing to have research results published in a paper with over two million readers. However this must subtly educate the public that mathematics does have application to everyday lives. It creates in the public and potential students an interest in the methods used. In interviews or in class, I can point out that the methods used for football tipping can also be applied to the stock market, forecasting sales or predicting inventory levels.
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In another example of the direct approach, a staff member from the University's publicity department sent a letter to the producer of a top rating television show 'The Panel'. The show involves five panelists/comedians discussing current or not so current events, sometimes with a guest. The letter made claims for my skills that I would never have made personally, but with the result that I appeared on the show. The degree of detail required diminishes as you go from print to radio to television.
It is a measure of the short attention span of television audiences, that in a six minute interview, we covered match fixing in cricket, one day cricket batting strategy, football tipping, lottery number selection and home advantage in the Olympics. There is not much time for any detail when so little time is available for each topic.
Relationship with a journalist
Pick up any newspaper and you will usually find several regular columns. The authors of these columns have to come up with ideas and generate text each day or week, and the columnist is usually grateful for any ideas you might send them. In my case, I built up an excellent relationship with Ted Hopkins, a freelance journalist for The Australian Financial Review. During the football season, in addition to publishing my computer tips, Ted wrote an article focussed on Australian rules football statistics and how they reflected on the games. ( Figure  2 ) These articles were so successful, they continued into the summer season, and extended into scientific findings in a range of sports. Ted often used me as a sounding board for ideas. In many cases this resulted in an article based on previous research by others or myself. In other cases, we did some extra analysis that allowed comment on a current event.
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This sort of relationship can be quite voracious -20 years of my research was consumed in one summer of weekly articles. The greater frequency of publishing and shorter attention span of the popular media as compared with academic journals means that studies that might have taken years to complete and publish were dispensed with in a single weekly article. In one year we probably had input to well over 20 articles, and like the columnists this can stretch your capacity for ideas. A good idea is to have some reasonably standard technique that you can apply to a regularly occurring event. For example, we used a simulation of the draw to predict outcomes each time a tennis major was played.
Naturally most newspaper articles need to be topical, and it is necessary to pitch the article at some current event. With a little ingenuity it was possible to discuss some technical concepts in these articles. During the cricket season, 'What a difference a day makes -if the programming is dynamic' discussed the ramifications of a DP model in one day cricket. At the time of the US Masters golf championship, we discussed the measurement of variability, and showed how the standard deviation of scores on a golf hole is a better indication of the difficulty of the hole than the mean score. When an AFL football team languishing at the bottom of the ladder changed its coach exactly half way through the season, 'It's mean time for Roger and the Lions' was an opportunity to educate the public on regression to the mean. We pointed out this statistical principle meant the new coach (along with the other bottom teams) was likely to achieve more wins in the second half of the season even if there was no improvement. When Karrie Webb won the Australian golf masters with a record score, we explained bootstrap sampling, and used it to estimate her chance of breaking 60 in a given round. In some cases we could stray slightly from the main topic of sports statistics and venture into education. 'Statistical analysis makes for good sport' discussed the job opportunities for sports statisticians, the need for education and Swinburne's courses.
We have also built up a good relationship with some radio stations. They also have a need to fill space, and with the emphasis on talkback probably welcome some expert opinion to balance the input from a lay audience. One interstate radio station regularly visits our Web site, and broadcasts some of the modelling results. They often contact us for further information or interviews.
Web site
In most of our newspaper articles or radio interviews we always try to work in a reference to our Web address www.swin.edu.au/sport. The world wide web now provides researchers and practitioners with direct access to the public. In our case we maintain a web site with several topical applications. In addition to regular computer predictions of our major Australian rules football, rugby and netball competitions, we have predictions of most major tennis tournaments based on logistic regressions and simulations, predictions and analysis of regular major events like the Olympics and the world cups of cricket and soccer. Web sites have the advantage that technical information can be provided for those that are interested. In our case several pages have clocked up over 30000 hits in a couple of years. Usually, to receive a lot of hits, you need your web page address published regularly in some other media outlet.
Publishing on the WWW also facilitates feedback from the readers, which usually does not occur with the press and radio. I often receive e-mails of thanks from members of the public who have been interested in our predictions, or have used them to make money or win tipping competitions. For example when we were late 'Your tips are consistently the best. Without them I'm lost'. Others write because they are interested in the techniques used, or wish to discuss methods they have derived themselves.
There are probably lots of examples in forecasting outside sport where the public may be interested in statistical predictions: stock market, weather, attendance at events, housing costs, survival from illness. In OR, the results of many of the case studies mentioned in the introduction could be suitable for putting on the web. This may then give the author an excuse for a press release, or some other means of directing public attention to the site.
Press release
A common way of gaining exposure for some project or analysis you may have worked on is a press release. In my case the corporate marketing section at Swinburne usually uses this strategy. A one page summary of the main results or point of the article/research is made, and faxed to a variety of media outlets. For example, prior to one football season we issued a press release on the computer prediction of the final ladder. This resulted in an invitation for a group from Swinburne to appear on the then top rating Australian rules football television show (Figure 3) . In some cases, to play on the media's requirement for exclusivity, a release may be pitched at a specific single media outlet.
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It is probably better to get a third party to write the release. Academics are usually conservative in claims for success, and it is difficult to use the hyperbole of which the press is fond. Journalists seem to have no compunction in sensationalizing research. As the author of a study, you are familiar with all the complications and clever analysis you have done, and would probably put too much detail in the release. The press is often interested in an attention-grabbing headline, and someone trained in the media can often pick this out. It is then up to you, if you are interviewed, to discuss those aspects you think are important.
In terms of generating further publicity, an article in the daily press is usually the best outcome. This often results in contact by radio stations who require live or taped interviews. While press articles have a way of transforming themselves into further articles for other papers independently of any input from the original interviewee, each radio station has its own show which requires a separate interview. These are usually conducted live over the telephone, do not go into a lot of detail, and can be performed with little preparation or disruption to normal activities.
There is nothing to lose by issuing a press release on your project outcome. The worst case scenario is that it is ignored, when you are no worse off than before the press release. However I cannot remember a single case of a press release that failed to generate some response from the media.
Respond to requests
A simple strategy to generate publicity is just to respond to requests. I often receive an email from a producer or editor via our general University mail list which asks for contributions to a magazine or media program. One I responded to was Quantum, an Australian television show on Science. This resulted in a four day interstate trip to watch the Australian cricket team train and play, interviews with players, the coach and support personnel, and ultimately a 10 minute segment on the show which highlighted my research into one-day cricket batting strategy. As a spin-off, I have found students are strangely much more attentive to a video replay of me explaining the results of my dynamic programming research, than to me doing it personally. In the same vein, responding to a request for interesting PhD topics resulted in a radio interview on 'Promote your thesis'. An internal request for copy relating to a special issue on sport and health of an Australian education publication resulted in an article based around our best football player predictions, but also mentioning our Graduate Diploma in Health Statistics course. While I have never taken the opportunity to respond, talkback radio now provides an avenue for researchers and practitioners to provide expert commentary on a range of issues.
The press has a self-feeding nature, which often results in further publicity from an initial appearance. The researcher need only respond positively to subsequent media interest. The day after taking my doctorate for modelling in sport, a listener had rang up the rumour file of a radio station and reported someone had obtained a PhD in football tipping. The station later contacted me, and I gave an interview on applying statistics in sport. This resulted in a further interview and an article in a Melbourne newspaper. About a month later, the corporate marketing section of Swinburne forwarded me several different versions of the article, some with accompanying cartoons, that had appeared in papers around Australia. These had been produced by various editors from the original article without reference back to me. A press release by conference organisers that mentioned a paper on home advantage in the Olympic games resulted in a single radio interview. But a later article in the Sydney Morning Herald was picked up by other media outlets, and resulted in over a dozen radio interviews, five print articles and a segment on the National television news. In the same way, appearances on television or other media exposure will often result in another article in Swinburne's own publications.
During the ad break in the television show 'The Panel' on which I appeared, one of the panelists asked me if I was aware of a wartime story, where British scientists investigated the location of flak damage in returning planes. As I always use this story in my introductory OR classes, I could fill him in on the details {see 'The unfair sample ', Rivett (1994) p53}. The interesting recommendation was that extra armour plating should be used, not where the most damage had occurred, but where the planes were relatively free of damage. In the next segment, the panelist brought up the problem, and what resulted was a brilliant, completely ad-lib and highly amusing two-minute segment. Given the show is very popular among the 15 to 30 year age group, it was an interesting example of getting the message of the usefulness of a scientific approach to the general public.
Often extra opportunities will arise simply because you become known, and people within your organization, the media themselves, or the general public recognise you as someone willing to appear. This creates a momentum to publicity, which is often outside your control. It can also result in requests that have more to do with your general scientific expertise than your specialty. Because they saw my appearance on The Panel, the producers of Media Watch, a television show that monitors the excesses of the media, asked our group to perform some statistical analysis on the voting for an audience-elected winner of a game show. The subsequent appearance on National television of our university logo alongside our conclusions was highly valued by our university. A week after giving a radio interview on using statistics to predict football, the same interviewer asked me to discuss the chance of the returning space station Mir hitting a 100ft by 100ft target in the Atlantic. (An American company was offering a free sample to every person in the US if this occurred). Because of the exposure of our web site, a representative of the Melbourne Grand Prix asked if we could predict Formula 1 motor racing. Our forecasts based on a simulation were included in the launch of the 2002 Melbourne race, and resulted in the publication of our race and championship predictions in F1 Magazine. The Swinburne marketing staff often ask me if there is an event coming up on which they can do a press release, because they know I have a history of receiving coverage. While we are proactive in seeking publicity, clearly much of our media exposure is due to reaction: our willingness to respond to requests by others.
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Results do not have to be from the cutting edge to gain exposure. Media interest is generated by topicality, and often publicity will arise long after the initial research or study. The trip to Queensland for Quantum in 1998 to discuss cricket research results was originally aimed at recently published research on running strategy. But after discussion on site with the director, it was decided research done several years earlier on batting strategy was more suitable. In another case, a television crew visited my home on my day off to film a segment on home advantage in the Olympics. My suggestion that they postpone for one day when I would be back at the office was rejected, as the item had to be in the next day's news. Yet the segment was based on research completed nine months earlier and presented at a conference three months earlier.
Potential Problems
Problems can arise with the media, and a career in the media spotlight is not for the thin skinned. What to us is very important research can appear frivolous to others. An article on simulating a tennis major had the headline 'Pointy heads hit the mark'. One story on gaining a PhD in Phooty tipping had a cartoon with the chancellor conferring my degree via a drop kick. In subsequent press releases we have often used the line 'PhD in footy tipping' as an attention grabber. In the same vein, in official school publicity for our course, we used a cartoon with a programmer saying to the computer 'No footy tips until you have finished your differential equations'. My computer tips have appeared on interstate television for the last few years, so I rarely see the segment, which might be just as well. To create interest, the producer often has my tips in competition with others, such as a celebrity or astrologer. One week he informed me that the dog had beaten me. Humour is a good vehicle to connect with people, and in order to put a serious message I have to be prepared to be the butt of some jokes.
You also have to be prepared for the media to get it wrong occasionally. Most people involved in an event that is reported in the media will tell you it didn't quite happen the way it was reported. Particularly in a scientific discipline, when we can be very careful with phrasing etc, and even a minor rearrangement of order can change a meaning, you must be prepared for misreporting. Trying to put something like a confidence interval or p value in everyday language, and expecting reporters to get it exactly right is very optimistic. Sometimes errors may not be accidental, in order to create headlines. In a paper on Home advantage in the Olympic games, I showed the host nation enjoyed a huge home advantage, and could expect to win many more medals than usual because of influences such as the home crowd. (Figure 5 ) Of course most of the Australian media just wanted a prediction of the number of gold medals Australia would win. While this was not the aim of the article, I had to be prepared to use the analysis to this end, and most headlines highlighted the prediction. However, in one newspaper interview, I happened to mention that some research by others had shown that in the deciding finals of some team sports, the high expectations of the home crowd produced a negative effect on the home side. The headline 'Hopes hinder heroes' and text 'fans high hopes could be costly in close finishes to events' gave a very different slant to the findings of my paper.
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Live appearances can be nerve racking, but in only one case have I been subjected to the sort of hostile questioning from the media that politicians usually receive. I had given a radio interview at a Science festival, and someone in the audience asked if I would also be interviewed on their community radio. It turned out to be a program run by The Skeptics Society, and I was grilled as to whether it was right that I should be paid such a huge salary (another case of misinformation) to research something so trivial (in the interviewer's opinion) as sport.
One mistake I often make is to supply too much information. My very first live radio interview was with a cult radio show 'The Coodabeen Champions', a panel of four or five interviewers. I sent them about six or seven papers on various sports, but then had no idea what they were going to focus on. The papers had been written over several years, and there was no way I could remember the detail in each of them. Now with any interview, I try to have a couple of key points to get across. Whatever questions are asked, they can usually be worked in to the answers.
Unlike publishing in a professional journal such as JORS, authors lose control of their story in the popular press. Academic journals only publish what you write, and the author receives page proofs, which allow careful checking. This does not occur in the mass media. In live interviews, the journalist can direct questioning where he sees fit. In non-live interviews the author has no control over any editing. Even articles written by the author and submitted to a magazine will usually receive some editing, and may be given new titles or headlines, or aspects of the story highlighted with bold print or the use of boxes. With articles based on interviews, highlighted with bold print or the use of boxes. With articles based on interviews, although most journalists will promise to send a copy of the final article for your checking, this rarely seems to happen. I accept this as the price to pay for quick turnaround and wide dissemination, or for the luxury of having someone else do the writing based on an interview.
Conclusion
There are many reasons for seeking publicity. In my case the University has certainly been pleased with placing Swinburne's name in the public eye. Editorial content is seen as more credible and authoritative than paid advertising, and the constant repetition of Swinburne's name in a positive context adds to our reputation and identity. The individual researcher or practitioner, and the profession as a whole enjoy the same benefits. Repeated exposure of successful studies promotes OR as interesting, useful and innovative to potential students, clients and sponsors. By increasing awareness of the many interesting applications of OR, we are raising its profile. This hopefully results in more students taking up the challenge of learning the methods and more clients seeking OR services to solve problems. This must contribute to the health of OR.
Of course results are variable and you should be prepared for failure. Sometimes what you think should catch the attention of the media does not. However it is certainly not as difficult as having refereed papers accepted, and offers a sometimes exciting alternative means of recognition. It is certainly pleasing to know that results are read widely, and in most cases it takes little extra effort. While my application area is one that has some advantages in gaining publicity, most other areas are also suitable. Studies in health, education, social statistics, politics, finance, transport would all be of interest to the general public. A little extra effort could bring some exciting rewards for the individual, their employer and the OR profession.
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